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Litersture jurvey

Probably the most important fuaction of an
eintment base is the control that it exerts oa the
releass of the medicament incorporated thereim. PYor
a drug to be effective, it must be first released
from the ointment base. The primary requirement fer
topical therapy is that the drug incorporsted iato
en ointment base must reach the skim surface at an
sdequate rate and im sufficient amount. Although
ointment bases mxy not penstrate the skin to aay
extent ner act as carriers teo transport the medi-
caments through the epidermal layers, there may be
a marked difference ia the physico~chemical proper-
ties which ultimately affect the therspeutic use of
the dreg. The choice of an 1deal venicle for a
particular drug depends mot only on the physical and
chemical properties of the drug but also om the com-
ponents of the base as well as the conditions of the
skin being treated. PFhaysiclogical svailability of a
topically applied drug depends om both the rate of
release from the vehicle and permeability through
the skin., Though number ¢f workers have attempted
to correlate the physico-cheaical factors with thwe
physiclogical svailability of the active ingredient,
the role of physico~chemical factors im the overall
availability of a drwg has not been fully understood.

The study of the release of medicament from the
bases and its passage through the skin offers a great
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challenge to the ressarch workers im the field of
pharmacy as well as dermatology. The commonly used
terms such as release, penetration and absorption need
a clear-cut definition in the first instance because
very often they are used without making any distimction.
Release refers to the gvaillability of medicament
from the base at the site of application. Penetration
means the entry of the drug inside the skin whereas
absorption conveys systemic distribution in the tissues
of the skia, While correlating these terms it can be
mentioned that better release may hd to better penet-
ration and ultimately faster rate of asbsorption when the
medicaments in the form of topical applicatioa are
spplied to the skin, the effect that is desired, is
either local or systemic. Therefore, knowledge of rate
and extent of release of the medicament from the vehicle
is very important. The large number of bases nov in use
underline the need for suitable nM vhich estimates
rats and extent of release of the drug. Much infermationm
has been gained during the past tweaty years but much more
information is needed in order to £ind cut a precise
method for evaluating the amount and extent of release and
penetration of drugs from the bases. As release of the
drug from the vehicle is a first step im sequence of all
steps to follow, it is sdvantageocus to investigate the
rate of release of drug from vehicle at the site of
application. This necessity has given rise to introduction

of numercus jin vitro and in vive techaiques.
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¥While penetratiea and abserptiea of drug im the
skin is impertant, histolegicel and histochemical
metheds and imterpretation of these results are needed
49 measure the rate of release of the drug. The rate
of release and degree of absorptien of a medicament
which give rise to systemiec effect can be assayed by
elinical effects on tast animals, in which the concent-
rations of the drugs in blood, urine or tissues can be
measured. However, pathegenic skim coaditions are
mumezcus and preclude generalisation, hemce, mest jp
Yive assessments are made on healthy iatact skia te
avoid increasing varisble facters im the systems, Many
authers have used chick embrye® fer studying this aspect,
however, it lacks the keratia which is present in the
living skin, 7The other ip vive metheds make use of
snimals for fimding the efficiency of the bases te
release the drugs and further its penstration and
distribution in the bedy. But large rumber of animals
would be meeded to obtain a high degree of precision
and mesningful results. Mewever, these ip vive methods,
whers animals are used for studying the rate of release,
may lack certaim features in that the animals seslected
would not have sweat glands and possess more hair. Thus
the skin of animals selected, may not simulate humam skim.
¥o animal is known tO possess skin similar to human., Mamy
different techniques have been develeped to study percutane-
ous sbsexptien or release rats ip vitre and in vive, but mo
single method can yield a complete picture of the complex
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process of percutanecus absexption. The procsdures
reported in the literaturs may absemre rather than
clarify some of the pussles which a bioavailabilicy

study may seek to rmlnu").

The pussles are

1. What is the flux of the drug through the skin and
how is this governed dy the partition ovefficient,
the spparent diffusion coefficient, and strusture-
sctivity relationships?

2¢ What is the dominant route of penetrestion throwgh
the skin-the stratum eermsum &r the asppendages,
(pilosebacesus unit or ecerine sweat gland)?

3. vhich is mere impertant in climicel wse or as a
toxic hasard-transieat diffusion (pessible down the
shunt route) er steady itutc permsation (wswally
acxoss the imtact stratum cogmeuwm)?

4. Does the 4rug bind to cemponents withia the stratum
eorneun, the viable epidermis or the dermis) or dees
it fxom a depot in the subcutaneous fat?

S What is the rate-limiting step in the percutaneous
absorption of the peanstrant-drug dissolutiom or
diffusion within the vehicle, partitioaning inte the
various skin layers, diffusion through these strata,
or removal by the blood, lymph, or tissue fluids?

6o Neow deo skin age, condition, site, blood flow, and
metabolisn affect topical bBiocavailability? De
differences batwesn species nsed to be considered?
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7. HNow do variocus vehicles modify the release and
absorption of the medicament?

8. Are thes vehicle components truly inerxt or 4o they
affect the permeability of the stratum corneunm, if
only by hydrating it?

9., If we need to increase the flux of the drug, should
we include penstration emhancers withim the formu-
lation, on the other hand, does a toe potent drug
need retarding?

10. Is the formulation correctly designed for treating
intact stratum cormeum, thickened epidermis, or
damaged skin?

11, Should the experimsmtal design provide a full
pharmacokinetic profile for the drug and s0 measure
absorption, distribution, metabolism and execretion.

Hence, it may not be illegical to start preliminary
investigation on rate of zelease and sbsorption of the
drug by ip yitre methods vhere the skim conditions are
fairly well simulated. Mo doubt clinical trials would
form an integral part of extended studies.

The jip vitre methods are means of assessing the
ability of the wvehicle to liberate medicament under some
fixed conditions of the test. The methods reported in
literaturs have been used to give comparative data and
most of them are empirical and hence results obtained
from such tests are difficult to compare with each other.
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The general advantage of using, for example, an
excised skim technique is that the investigator may
control the laboratory enviromment and so elucidate
individual factors which modify drug penetration. Thus,
ip _vitro methods are valuable for screening procedures
and for deducing physicoechemical parameters such as
fluxes, partition coefficieants, and diffusion coeffi-
cients., A theoretical dissdvantage of such a technique
is that the method does not exactly duplicate the
behavior of living tissue in situ, particularly with
respect tO a capriciecus blood supply and metabolism,

A minor problem with topical steroids is that they
constrict the cappillaries in yive and may decrease
theix own clearances; in m this would not happesn.
However, provided it can be established that the rate-
limiting step in the percutanecus absorption of a
compound in viyg is diffusion through the dead herny
layer, them a well designed in vitro methodology should
produce results which corrslate reasomably well with

4in vive studies, (5,6
stratum cornsum functions as a permeability barrier in

the same way 1p vivyo and in vitre, has beea tested

mainly for transepidermal water loss because of its
(7.9

The inherent assumption that the

relative ease of measuresent.

The release of the drug by ip yvitrp methed is essenti-
ally a study of diffusion rates, neglecting the emollient
and protective properties of the base,



The methods which are imcluded under ip vitre
studies are classified as under,

4.2, Releass Methods (Diffusion) without a Rate-Limiting
Membrane.
(a) Chemical and Physical
(b) Microbiolegical

6.3. Release Methods (Diffusion) with a Rate-Limiting
Mrﬁo.

(a) Chemical and Physical
(b) Microbiological.

4.2,

The assumption made in most of these methods is that
the distribution ¢f medicament between the base and asxea
under treatment will be similar to the distribution bet-
ween vehicle and medium of test. 7The distrubution eof
drug will depend upon the partitioa coefficient of the
drug in oily and agueous phases. A base in which the
drug is not soluble but is only dispersed, can make the
dtud available only to that portiem which can be leached
by the extraction medium from the surface layer of the
ointment or cream. JFor this purpose the base is required
to be ingcluble in the extraction medium. These procedures
record the kinetics of drug release from a formmlation to
a simple immiscible phase which is supposed to correspond
in properties with human skin. The limitatioms of this
assumption are evident im light of the bdiological and
physico-chemical complexity of mammalian skin. B8uch
techniques measure drug-vehicle interactions and the
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releass characteristics of the formulation, and as
such they are valuable but have little direct relevance
to the process of percutaneous abserption.

4.2.as Chemicyl and physical

llawkinu’ studied the tepical releasse of sulpha
drugs with a static method of measuring diffusion by
estimating the amount of sulpha drugs from a dispersion
diffusing inte known surface area of agar eor gelatin
incorporated with acid solution of p-dimethyl bensalde~
hyde. The sulphonamide resacts with p-dimethyl bemsalde-~
hyde to give yellow coloured somes. '

Generally the solvents which have baen used include
simple aqueocus media such as wager, agar, and gchun:‘
and isopropyl myristate, an erganic solvent with a blend
of polar and non-polar characteristics whiech make it more

One arxangement used t¢ study the release of corti-
eosteroid from medel ointment systems had a liguid oily
ecmpositien contalaning betamethasone-i7-valerate, float-
ing on aquecus alecohol (representing skin) om top of a
chloroform sink which simulated the blood supply.l® a
stirrer with three vanes agitated the layers, and the
amount of steroid delivered to the chloreform was

measured as a function of time.

A similar arrangement exposed the open neck of a
glass vessel f£illed with a formulation to a stirred

immiscible receptor phase; the orieatation of the
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container depends on the relative densities of its
contents and the receptor fluid. Filter paper or a
similar material holds the product in place and pre~
vents bulk transfer of the vehicle to the solvent, (14,15)
Sometimes a simple dialysis menmbrane such as cellulose

(1s, 11)' or a simple
18

acetats may close the receptacle
bag of the membrane may be used,

Patel ot 31l? used modified method by using a
petridish in place of test tube, to increase the sensi-
tivity of the colour sones produced, Locke and Sprowls
gave a mathematical basis using the rate of diffusion of

20

sulpha drugs from bases into an agar gel incorporating
p=dimethyl bensaldehyde (Ehrlich’s reagent),

Mawking® used a cellulose cylinder inte which
gelatin was poured and them 5 ml of sulpha sclution was
sdded. The use of cellulose cylinder made possidble the
slicing of the gelatin in the cylinder transversely.
The uncut cylimder was kept at r.te Thea 3 mm slices
were cut and analysed for sulpha colorimetrically. A
colerimetric method was suggested by Bandalin and
x-upn to assay sulpha drugs. The sulpha ointment was
spplied evenly arocund the inside of the standarxd test
tube to which either saline or serum was added. The
tubes were incubated at 37° for varying times after
which the fluid was decanted and analysed colorimetri-
cally. Surfactants markedly increased the drug

release.
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Fuller ot 312 estimated sulpha drug from glycero-
gelatin jelly into a stream of water miaq at 20 ml h:"l.
The diffusion was rapid until the surface layer of the
Jelly was exhausted. This method is simple and elegant
and, when compared with ip vivo tests, claims a satis-
factory agresmant between ip vive and 4in vitro tests.

yoster ot a1’ have also wsed slightly modified
process to find out the efficiency of Jelene base for
salicylic acid, The ointmentswere packed in weighing
bottle caps and placed in g modified rotary apparatus
and subjected to constant oscillation at 120 cycles/min
and analysed for acid content.

Young !&.ﬂ?‘ have proposed an interesting method
to study the rate of releass from ointment, They
filled a gel containing fluocinolone acetonide in a
petridish and kept it at the bottom of one litre beaker
and immersed the beaker in water maintained at 37°,
Isoprepyl myristate 200 ml was gradually layered over
the vehicle to begin the experiment and the solution
was agitated with the help of stirring blade rotating
just sbove the petridish. Aliquot sasples were withdrawn
and analysed colorimetrically. Dempaski’> modified the
above method while studying betamethasone ointment and
the petridish was closed in a beaker in which 400 cec
water was poured slowly. The supernatant liquid
maintained at 37° was agitated with a stirrer at 60
Tepele The aliquot samples wers withdrawn and analysed
spectrophotometrically for the steroid conteant,
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Micrebiolegical

8ince topical applications are often intended for
their antiseptic valus, a nuwber of wmethods and tech-
nigques have besen devised which depend wpon a form of
microbial assays. The tests which aim at assessing
the antiseptic value against different organisms give
an indication of the rate and degree of release of
medicament from the vehicle. When different bases
are used, comparison sheuld be made only when all
conditions are met, namely organism used, method of
diffusion ste, which seldom is the case. One of the
earliest methods vas developed in 1895%® vhen gless
cover slips were treated with 8. marcescens dried and
then imtroduced in the ointment for fixed period of
tims. The slips wers washed and transferred to

sterile breth and incubated t0 see the growth of

microoxrganism. m"’

slips which were then laid under ggar in Petridish,
After incubating the surface of agar with 8, aureuns,
the somes of inhibition were cbserved. Reddish?®
devised the most widely used test method for the
effectiveness of antiseptics included in ointment bases.
The method with certain modification was eventually
sdopted by Foed and Drug Administration of USA and
remains the only official test in use. Ian this method
the plates were incubated with a culture of N, Dyegenss
var. aureus and spread with the test eintments. After

spread eintment on cover
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incubstioa the width of the sones of iahibition vas
taken to be an indication of antiseptic value, Reddish
suggested that the agar of the petridish simulated the
conditions met within wound and skin. BSince "it is
permeable, semiselid, isotonic and constitute a valuable
laboratory means of approximating the conditions found
in human and animal tissues®. HNowever this is opea to
question because, apasrt from chemical and physical
differences there is no cell iubrm to penstrate, no
keratin, no ¢ell debris, pus, skin flora and excretory
sppendages all of which sre knowa to influence the
activity and absexption of wedicament. The method is
8190 limited to antiseptie preparations and is net
applicasble to ether oimtmants,

Reddish amd Baln” and ether mrkou” using

this and similar tests have shown the mech greater
efficiency of emulsified bases over fats and oils as

a carrier for antiseptics. Lkven the modification of
the test of Roddish in which a weighed quantity of
ointment was spread over a definite area, indicated the
efficiency of @/v bases over oils, fats and water. '

Pillsdbury, Livisgwood and nchoun proposed a

technique in whieh the hands were scrubbed in a
standard way and the number of organisms removed was
estimated by colony counting ea agar bass after incubat-
ing with the rinsings. Ciatwments were rubbed on each
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hand and forearm, allowed to remain for a stated period
of time, removed and after washing sgain the number of
organisms remaining was estimated, Comparisoa of
disunition in the count was the eriterisn used feor
evaluvating the efficiency of bases. ™he ebjections to
such a method are mumereus. The main criticisa is
that it iavolves too many variables to be of practical
value as a reliable technique. An agar tube method was

develeped by Billups st a}.’?

The use of a manbrane composed ¢f cellulose £ilm is
an attempt to0 simulats in the 1 yitxe studies the
harxier prasented by the skin to the topical spplication.
Both artificial and natural membranes have been used and

the assumption is made that the process of penstration
in the skin is similar to the guantitative diffusioa
through a mzm”. T™his, of ocourse, will not be very
sinilar to the skin which presents a more complex system

beoth physically and chemically.

Shesdcal and Physical

(1) piswlated skin membrang °

Secause human skin may be difficult to

ebtain and varies in {ts permeability, many
workers used other matsrials tc simmlate it,
Howeverx, im most circumstances the mesbrane
simply hinders the pemstrant as it diffuses
through its channels and the transport process

34

correlates at best with molecular permeatioa



across porous capillary endothelium; the transfer
mechanism is, dialysis or passage through macrescopic
ducts £1lled with solvent’®*%6) pyidence that
diffusion may occur mainly through hydrated regioms of
Co (Polyether) polyurethams membranes has been presen-
m‘S’I

m” incorporated sodium chloride into varicus

ointment bases which were thea imtroduced individually
in a glass tubing to one end of which was attached a
cellulose film mesbrane. The ointment was gently forced
to the membrane end of tudbe and this was immersed in
distilled water for 24 hr. The chloride diffusing out
was analysed by using silver nitrate, He stated that
the various results obtained probably represent what
takes place vhen ointment is applied to broken skin,

Some wortcn(”"“) used polydimethylsiloxane
menbranes for drug transport studies because they are
hydrophobie, relatively highly permesble, and are easy
to prepare.

42 studied separately, by using different

cells, the releass, up-take and permeation dbehaviour of
salicylic acid. The siliocone rubber wembrane was used
a8 & barrier and the cells wers agitated on shaker
kept in incubator at constant tesmperature. 7The ali-

Patel

quot samples wers removed from the other side of the
cell and analysed. |
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The commercial product may contain some 20 to
30% of a dispersed phase of fumed silica Piller** which
provides an c;b-ttucttn effect to diffusion, thus,
mendranes from a single batch :hould‘ be used throughout
an experiment. Lovering and Black'® imvestigated the
diffusion layer effect which coperated durimg the passage
of phenylbutasone through polydimethylsilioxane and
showed non-Fickian behavior. HKoran and liufck“ used a
methed suggested by Isgu'’ in which diffusion from
ointment in a holliow cylinder placed in a centre of
filter paper moistened with indicator solution was
estimated Dy measuring the distance of the outer odge
of indicator ring on the paper. MNakano and )ntolu
used silicone rubber and reperted that their results
agreed with the i yivo data of Stelar ot ai'’,
wnitvoreh ot 21%? nad suggested a method in which the
ointments were packed in holloew plastic stopper, One
ond of which was closed later by using a membrane and
the whole immersed in water, The samples were withe
draswn from agueocus sclution and analysed by chemical
method, MNembranes may alsc be cobtained fyom bioclogical
materials, such as collaqcaso. A promising sppreasch
uses egg shell menbranes, since like the stratum correum
they consist mainly of Keratim. For salicylic acid
permeation at variocus pH values, this membrane behaves
as s dialysis medium similar to cellulese acetate;
treated with isopropyl myristate to similate the lipid
phase of the horny layer, the system acts like a

polyamide lipeid M:m.n



4e3.a.2. Natural gicin membranes.

Excised skin from a variety of animals, in-
oluding rats, mice, rebbits, guinea pigs, hamsters,
pigs, hairless dogs, and monkeys, have been used in
diffusion cells. However, marmalian skin varies
widely in chakmtox'uuca such as stratum corameum
thickness and the munber density of sweat glands and
hair follicles. Cattle and sheep develop skim which
is even mere dissimilar to that of man. Thus Pitman
and Rostas®? speculate that in these animals the bulk
transport of meutral molecules of small to medium size
is via skin sppendages and that the composition and
properties of the sebum-gveat ewmulsion associated with
the skia is important. If at all possible, investi-
gative problens should not be made more complex by
selection of an animal tissue tO represent human skin.

Astley and mm” stated that sterage for upto

6 moaths at ~20° leaves human skin permsability un-
affected. However, Swarbrick M’.‘ sdvise that, for
chromons acids used as penstrants, frosen samples of
axcised skin should be avoided since the extent of
permeation exceeds that obtained vith fresh skin.

A typical procedure used to stors autopsy strips
of abdominal skin at =24° in heat-sealed, evacuated
plastie bags. When required for an experiment, eaxcess
fat wvas trimed off and stratum cornsum was removed by

the heat treatment method of Kligman and Chriltophu‘t.”
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Epidermal sheets may also be obtained from 1 to
2 day 014 mice by subcutaneous injection of exfoliat-
ive fractions derived from culture supernatants of
cextain phage group 2 Staphylococci. 7Two hours later,
the animals are killed and upper spidermal sheets may
be rubbed off,!56¢57)

Mearly sll investigators clasp such mesbranes in
a diffusioa cell and measurs the passage of a sompound
from the stratum corneum side through to a fluid dath,
Rewever, it is iamportant that the tissne be equilibra-
ted with receptor sclution bafore it is fastemed in
the esll, If it is mounted 4ry and than donor and
recsptor solutions are applied, the stratum corasum
hydrates sad swells and the shumt reiu may censtrict,
This closure would lead 0 errensous results fer
expariments vhieh measure the permeation of drugs
sntering via this pathway.

Riffvaion gells.
Zero-order stesdy state flux: A well-stirred
donor selution at constant concentratiea delivers

penetrant across a mesbrane ﬁo be received by an
agitated "sink"™ receptor liquid wvhich may simmlate
the blood supply in skin. The receptor fluid can be
water, saline, buffer or, for poorly water~soluble
compound, 50% ethanol im water. In light of bio-
legical variability of skin, it is permissible to
have upto 10% depletion of the donor phase and a
similar level of build wp im the recaptor phase
(provided that saturation is not approached) Zere-



order flux conditions ars not significantly
violated.

Billups gt 812 modified the method suggested
by .m-ue” vhers they had used a dialysis cell
method for nmrhg the ion exchange capacity of
resin incorporated in ointment bm This method
was modified and uud successfully by Mutimer and
other uotkorls'. In this method the apparatus
consists of plastic components having diffusioa cells
using cellophane paper as membrane. This mesbrane
separated the ointment from the aguesous sodium citrate
solution in the cells which were placed in constant
temperature bath. The samples from the cells were
vithdrawn at definite time intexvals and pil was
determined,. Similarly a cell has been designed to
measure diffusion of medicament. The cell consists
of two lmcite plastic compartments separated by a
cellephane menmbrans. 7The medium containing drug was
placed in one compartment and diffusion occured im the
other compariment which centained sams vehicle without

drug.

Perspex diffusion cells similar to those of Patel
and !ou” when used with a readily available synthetic
membrane such as cellulose acetate, can have large

compartment and membrane u'ou“.

Garret and chmrku“ modified a design of Lyman
!E._Il'“ 80 that membranes closed beth ends of a T-Joint
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cell. The cell was filled with penetrant solution
recycled from a reservoir and was inverted in a
beaker containing receptor medium,

Bettley®? built an immersible cell which retstes
sbout a central axis like & wheel, As it revolved,
an air bubble rushed through each chamber producing
turbulence and 80 mixed the fluids without imposing
& mechanical strain on the spidermis,

Piffusion cells *

Simulation of ip vive conditionsi In genezal,
diffusion cells designed to amimic topical therapy

use a stirred or flow-through receptor solution te
correspénd to the blood supply and an unmixed donor
phase to represent a formulation aspplied to the skin,
The materisl may be a solid deposited from a volatile
solvent, a liquid, a semisolid (ointment, cream, paste,
or gel), a film, or sven a drug device. The donor
compartment may be closed or open to ambient conditions
or to a controlled humidity, and additiocnal materials
may be added or the skin washed during a permestion
experiment,

In man, a dermatological product may not be a
steady source of penetrant, as the drug conceatration
may increase as solvents evaporate, decrease as the
chemical diffuses, or material may be rxubbed off,
washed off, or shed with desquamating scales.



216

Alternatively a patient may spply rxeplicate dose to
the same area of skin. Soms workers of Syntex
Research iuad the improved version of the simple

cell of Samits st 31%). Onme minor problem with

their design was the relative fragility, i.e. uneven
pressure through the screws readily shatters the glass.
A comparable design was used by Bronaugh et ;},‘f

One experimental Aifficulty encountered with
such cells is the repstitive nature of mmltiple
ssmpling and receptor replacement. Cocper®® solved
this difficulty by designing the stainless steesl
cell in which flat surfaces provide a pressure seal
for the skin after thetwo compartments are bolted
together. Many other designs exist, including
U~shaped glass vessels with skin draped over one

m“ and modifications in whéih glass rods recessed

in a Teflon washer support the delicate nubram‘z

4.3.b. HNigrobiclegical ¢

The rate of release of penieillin®® frem various
bases placed in cellulose film bags immersed in saline
was estimated for activity by FDA cup-plate method,
Clark and Dwia" modified the agar cup-plate method
and observed on the basis of zone of inhibition that,
phenyl mercuric nitrate and proflavine sulphatg have

shown an interesting release from the ointment bases.
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The above brief review of different methods
indicates that there is no single method available,
which gives the correct picture regarding release,
penetration and absorption of the drugs from ointments.
Hence a suitable {p vitre method, which would simulate
skin conditions was adopted for study of dxug release
from newly formulated einimt bases.

4.4. Preparation of Creams.

Rrocedure s
The oily ingredients and the oil soluble ingredients

were weighed and transferred in a glass beaker. The
ingredients were heated together on a water bath at 80
to 85°, As 300n as the clear solution was obtained,
half the quantity of drug (Micronised Powder) was added
to it and dissolved at 85°, The temperature maintained
at 85° (oily phase).

The water soluble ingredients along with purified
water were weighed and transferred in another glass
beaker. 7The ingredients were dissolved by heating
the mixture ©n a vater bath at 80 to 85°, The tamperature
maintained at 85° with constant stirring (Aqueous phase).

The oily phase was slowly transferxed to planetary
bowl coataining homogeniser at 80-83°, by straining through
nylon cloth or double fclded muslin cloth. The agueocus



Phase was slowly added to it at 80-85°, by straining 218
through nylon cloth. Along with homogenizer, propeller
mixer was also used simultaneously for emulsification,
The homogenization and agitation continued for 30 minutes
while maintaining the temperature at 80-85°, Homogeni-
sation and agitation were continued until the hatch cooled
down to 50~-62°, Sgufficient warm purified water was added
to the above bateh to make up for loss due to evaporation,
Homogeniszation and agitation were stopped and the stirring
was started with planetary mixer blades at slow speed until
the mass congealed. Remaining half quantity of drug
(micropulverized) was mixed with above batch in geometrical
proportion and the whole batch was passed through tripple
roller mill twice, _

Based on our experience, the following precautions

are recormended to be observed,

(1) Esulsify oil and water phases at approximately
the same temperatures (80~85° ).

(2) Homogenizer must be used for proper emulsification
of the 0il and water phases, at a temperature of
80-85° .

(3) Aall the creams may be monitored microscopically
to evaluate the size of the dispersed 0il globules
and émulsion quality of the creams during the
emulsification step, prior to the congealing phase.

(4) Avoid incorporation of air into base during congeal-
ing phase and cooling phase.

(S) Use suitable straining cloths such as Nylon or other
lint-free materials to strain the aquecus and oil

phases.
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FProm the literaturs survey, it is clear that though

during the past half century many indigenouns methods have

been preposed, none is considered ideal. The ip vive
methods ako uﬂuly limited by the non availability of
large nu-bor 6! experimental animals wvhich are fregueatly
needed to yuu uuangﬁl results. Perhaps a major
duuculty 1a nttcupting to Ccvolop a procedure for
ovclnauag nh:orpuoa lies 1: the fact that no snimal
possesses a skin quite the same as that of man, Therefore,
any mnlntimu which could be made from these experiments
are necessarily limited.

From the review it is also clear that there is no
idesl in vitro method which perfectly simulates skin
conditions. However, the methods suggested by '{ounqu
and Dﬂlpukt” seem tO be more practical, but these also
do not simulate the skin conditions perfectly, as in both
these cases the naked ointments without any membrane were
expossd to the surrounding fluid in the beaker. Moreover
the ointments were submerged under water which was just
the reverse 6f actual skin conditions. HMence the above
two methods were modified to make them mere suitable for
topical products. It was felt that the modified procedure
given below may have some significance as it simulates the
practical conditions of application of ointments on the
skin. This is in fact similar to Rdssolution Test
Apparatus USP which simulates the conditions of stomach.
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An attespt has been made hers to see that the
condisiens vhich are maintained vwhen the ointment is
applied, Feor this purpose the eintment is anua on
the membrane which is later allewed ¢to hang in the
agueous dissolution medium se that the wpper surface
of the ointment is expesed ¢ air as is the case in
actual practice, when the ointment is applied to the
skin,

4.5.a. Expeximental preocedurs

-

Fi 51 * In Yitre Drug Belease Apparatus.

Asout 3 g of 3V, TA, HAL and 12 ¢ of FA Creams
under test were spread ea the celiophane paper attached
to hollew glass aylinder open at beth ends, and having
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S om internal dismester. To the ¢one end of the oylinder
the cellophane paper with cream spread om it was tied
with the help of rubber band. 7This cylinder was
suspsnded with clamp, with cellophane paper downwords

in & beaker. Distilled water (200 ml) was added to the
besker which was kept im comstant temperature water-bath,
maintained at 3731°. While suspending the cylinder care
was taken €O make sure that just $ am height of the
ceylinder with the mexbrane, spread with the creams was
immersed in the medium, 7The water in the beaker ie. the
solution, was agitated with the help of magnetic stirrer,
driven by the instrument., The spesd of the stirrer was
sdjusted to 100 rpm with the intention to stir the
solution and allow the released drugs to get properly
distributed in aguecus medium.

At suitsble intervals, 20 ml of the sample solution
was withdrawn from the beasker, and was replaced by an
equal amount of fresh distilled water slse maintained at
3741°%. The drug in the sample solution was extracted
thrice with 10 ml of chloroform each time. For the better
sesparation of layer 1 ¢ of anhydrous sodiwm phosphate was
sdded during extraction. About 25 ml of chlercform layer
was evaporated on the water bath at 65 to 70°. Remaining
amount of chloreform vas allowed to eccl at room temper~
sture and analysed for corticosteroid drugs eolorimetrically.

Phetograph of the apparatus 14 dipicted in figure S-~1,
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IABLE 3-1 3 ative Percent Rele
Agetonide from Gxeams.
Cream Cumulative Pexcentage Realease*
Nos, Time
(nr) ) § 2 4 5 7
1 6.09 9,01 14.20 15.64 17.711
2 1,00 2.1} 4.40 5.18 6.63
3 1.12  2.36 4.72 5.29 6.57
4 0.30 0.96 - 2.46 3.0
] 5.00 7.62 10.83 12.14 14.66
6 1.18 1.94 4.9 $.53 7.28
7 2.90 3,96 7.23 8.32 10.17
8 0.83 2.57 4.98 $.72 7.69
9 1.2¢ 2.72 4.80 5.70 7.36
10 0.63 1.54 3.09 - 4.48
11 0.22 0.9 - 1.70 1.99
12 0.89 2.26 4.43 5.38 T.44
13 3.97 7.32 11.52 13.69 17.24
14 1.00 2.28 4.23 5.34 6.28
15 0.41 1.40 - 3,21 4.44
16 1.36  2.32 3.82 4.38 5.42
17 1.00 1.64 3.87 5.03 5.90
18 0.36 1.40 3.22 4.23 5.32
19 1.00 2.29 4.66 5.66 7.27
20 0.41 1.75 - 3.24 4.43
21 0.59 1.6% 3.40 3.95 5.26
22 0.3¢6 1.70 4.12 4.9 6,21
23 1.00 1.99 3. 74 4.81 5.93
a4 0.24 1.44 - 3.68 4.89
as 4.9% 7.3 10.90 12.02 4.7
1) 1.66 2.78 - 5.13 6.13
27 6.6% 10.26 15.32 17.00 18.44

* Average of two readings.
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RELEASE OF TRIAMCINOLONE ACETONIDE FROM CREAMS
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Cream Cusulative Percentage Release*
hes, Time
(hr) 1 2 4 $ K
1 4.03 7.53 12.54 14.36 17.78
2 0.13 1.02 - 2.7 4.03
3 2.22 4.04 737 8,78 10.77
4 0.86 1.68 - - 4.00 5.63
S 4,70  7.26 10.63 12,29 15.2¢4
6 2,31 4,34 6.83 7.72 9.56
7 " 3.08 4.94 7.77 9436 11.02
8 1.99 4.18 7.10 8.20 9.46
9 0.60 1.67 ' - © 297 3.76
10 0.9¢  2.24 4.10 4.74 $.79
11 NIL  NIL - " 0453 1.47
12 - 2.87 3.9 7.3 8.69 10.53
13 4.22 6.84 10.93 12,75 15,39
14 3.00 3.65 5.8 - G041 7.75
1s RIL RIL - 0.81 1.37
16 0.40 1.12 3.7 4.30 S.44
17 0.54 1.13 3.88 4,76 $5.97
18 Cel4 0.91 - 3,99 $.30
19 0.40 1.85% 3.88 T 4447 5.72
20 0.34 1.64 - - 4.08 5.55
21 0.54 1.80 3.5 4.16 $.27
22 0.94 1.64 - © 3411 4.13
23 O.34 1.11 - 3419 4.26
24 0.27 0.70 - 2.18 3.37
as 2.01 3.96 T.46 8,56 92.7%
26 NIL  1.2) - T 3433 5.31
27 6.58 8.94 13.62 15.37 17.59

* Average of two resdings,
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RELEASE OF BETAMETHASONE 17-VALERATE FROM CREAMS
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RELEASE OF BETAMETHASONE 174VALERATE FROM CREAMS
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Cream Cumulative Pezcentage Release*
m‘ r‘.
(he) | 3 4 S ?
1 3.59 $.13 8.70 9.94 10.68
2 0.3 31,08 - 2.68 2.99
3 ML 0.62 3.07 2.66 3N
4 RiL 00” - 1.22 1.44
S 2.13 4.1) 6.90 7.7 9.40
) 9.?0 1.2¢4 - 303' 3.?3
7 1.23% 2.08 3.40 3.92 4.50
s 0.32 1.20 3.48 2.0 3.3
 J L 0.3 - 1.13 1.44
10. RiL O.04 - 2.01 2.46
11 NiL 0.46 - 0.48 1.1¢
12 0.59 1.38 - 3 +03 4,09
1) 2.34 3.83 $.67 6.3 7.30
14 0.70 1.17 - 2.23 3.04
18 BIL 0.56 1.23 1.99 4.22
16 0.3 1.08 - 1.66 2.11
17 .39 1.21 1.68 2.11 2.46
18 BRIk 0.3 - 1.13 1.59
19 0.06 1,36 3.38 2.9 3.3
20 349 0.41 - 1.52 1.93
a1 0.62 1.32 1.92 2.44 3.8
a2 3 ¢ 7 0496 1.23 1.7¢ 1.98
a3 0.5 1.23 1.4 2.28 a.4e
2¢ ML 0.39 0.91 1.4 1.7
4 ] .12 358 $.27 5.90 .
a6 0.70 1.2¢4 1.92 2.28 2.7
a7 1.9% 3.N 6.29 ¢.70 8.61

* Average of two resdings.
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Creanm Cumulative Percentage Release*
Nos Tine
(hx) 1 2 4 5 7
1 6.68 10,36 17.18 18.03 19.%0
a 0.48 1.66 - 5.02 7.38
3 2.36 4.48 7.62 8,50 10.08
4 1.09 3.14 - 7.56 10.41
S 4.29 8,05 12.67 14,52 17.64
¢ 2,38 5.11 7.88 10.19 12,21
7 4.36 6.33 9.93 11,19 13.99
8 2.83 5.1 8.801 10.98 12.82
9 3.94 5.26 9.35 10.81 12,33
10 N1L 1.10 - 4.12 5.7
11 NIL 0.43 - 1.43 2.30
12 1.82 4.87 9.54 11.21 14,36
13 7.02 10,38 14.6% 16,61 19.%0
14 0.59 2,54 4.76 S$.7% 7.60
13 0.71 1.74 - 3.62 4.87
16 N1L 0.98 - 2.94 3,50
17 NIL 1,55 - 3.49 4.7%
is 1.67 3.14 - 6.61 8.19
19 3.46 5,38 - 9.80 12.14
20 0.59 1.59 - 4.40 6.08
21 2.59 4.50 7.02 8.91 10.49
22 NIL 1.69 4.65 5,65 7.59
23 1.42 3.2 - 5.97 7.41
24 NIL 1,53 - 3.21 4.20
25 4.48 7,46 11.78 13.2% 16.18
{1 0.83 2.44 - 4,36 7.49
a7 6.67 9.95 14.02 15.48 18,90

* Average of two readimgs.
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FIG. 5~-22

RELEASE OF FLUOCINOLONE ACETONIDE FROM CREAMS
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4.6. DPrug Releasing Rfficlency
U

One of the comcepts ut.rodneodbymuﬂ to compare
the drug dissolution profiles of differemt formulations
is Drug Releasing ¥fficiency (DRE). He imtroduced this
new parameter to compars the dissolution efficiency of
drugs incorpecated in tablets. However, the same concept
has been utilised here to compars the drug releasing
efficiency of Aifferent bases. 7The application of this
concept has deen made as follows.

The drug releasing esfficiency of the cream base
can be defined a5 the area under the drwg release curve
upto & certain time ‘t’ expressed zs a psrcentage of the
area of the reqtangle described by 100% drug released
in same time,

Drug Releasing Efficiency » Ehaded ares ., 100
Rectangle 1
(om, , %O¢)

This concept of drug releasing efficiengy has certain
sdvantage such as it gives summatien of the drug release
data into a single figure which provides a means for
seading comparison of a large number of formulations,

The DRE of the prespared cream was calculated at
tims t = 7 hr further the area under drug relsase
curve was measured by countiang the squares below the
curve, full or in parts and adding them sogether, JFor
DRE each curve was drawn separately and carefully the



AR 3-8
Crean TA »w Hal, A
Nos. xg/Vh xg/\h ag/\n 8 741
1. s 390 2% as
2. 170 160 60 110
3. 180 313 100 140
¢ 87 170 43 170
S. 293 30 220 243
6, 188 200 109 17
7. 2198 305 103 178
8. 230 aes 108 Y
9. 190 115 40 130
10. 120 188 K} 110
11. L 1) 7 33 43
12. 172 308 0 220
13. 378 4320 150 230
14, 187 220 ] 130
18, 122 70 2 ] ”
16. 128 190 S0 &0
17. 150 210 62 s
18. 152 190 S0 118
19, 105 300 76 160
20, 122 198 34 100
21. 140 180 e 148
2a. 180 100 ss 138
a3. 165 148 &0 100
24, 162 12% 52 73
as. 00 290 143 209
ae., 140 100 60 120
27. 398 430 203 220
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squares under the curve were counted. The drug
release efficiency expressed oa percentage basis
for all the creams are recorded in Table 5-5,
After comparing the data of ia vitro release
studies, seslected creams subjected to further study

for the liberation of corticosteroid from creams

through sartorius ointment chamber assembly.

Sartorius has developed an ip vitrp liberation
unit for examining the liberation of active ingredients
from ointments., This ointment chamber unit having a
system in which active ingredients can diffuse from an
ointment base through a double~layer mesbrane into a
liquid acceptor medium. This membrane has been
specially designed to allow all types of ointmant
bases to be tested, independent of their composition
and their physical characteristics,

The sartorius ointwent chamber assembly (ointment
chamber complete with pump and temperature regulating
system) is a valuable aid to the pharmaceutical and
cosmetic industry imn testing ointments, since it is
practically impossible to carry out all the necessary
tests for active ingredient liberation Aipn vive on
human skin,

Description of the Spparatus ¢

The sartorius ointment chamber assembly conaut'a

principally of the follewing parts.
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4.7.041,

4:7¢0.3,

4.7.0:3¢

Basic instrument s
Peristaltic Pump (a) to circulate the agueous phases.
Temperature Jacket (b) for the containers h, and h,.

stirrer motor (not visible) (¢) for the magnetic
stirxrer bars.

Moveable holder (4) for test tubes,

Control knob (e) for temperature adjustment.

Left-hand push button (f) on-off switch for the stirrer
motor and pump,

Right-hand push button (g) switch for heating and
pumping direction of pump.

The containers bl and ha for the aqueous phases 1 & 2

Magnetie stirxrer
Distribution cap (k)
Thermomster (1)
Taps (M) for sampling.
Tube connections (m).
The diffusion chamber (Type A)
Front plate (P)
Back plate (g)
Lipid barrier (r)
The sartorius ointment chamber consisted of three
transpareat plexiglass plates which were held together

by bolts and nuts. 7Two of these plates had central
cavities as shown in the Pigure 6-2, Water, at a
temperature of 37° was circulated at a flow rxate of
1) ml/min, through out the temperature regulating
space (1) of the middle plate (5). 7This plate (3)
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8130 had a well (2) on the opposite side in which
6.0 g of cream was placed, In plate (6), the
acceptor medium was circulated through the eorrugated
plate (4) across the bottom surface of the membrane (3),
and any ingredient which was liberated absorbed by the
acceptor medium,
The artificial double-layer mesbrane (3) was
composed of two layers
« a barrier foil
soaked in water until swollen.
- a membrane filter, type R3S, impregnated with lauryl
alcohol.
These layers were pressed together to form a hydrophilic/
lipophilic double-layer which was impermeable to the
ointment base as well as to the acceptor medium,
Molecules of actiio ingredients, which had been
liberated from the ointment, might diffuse through this
nubrim to reach the medium.
4.7.b. Pxperimental precedure

o A magnetic stirring bar was placed in each of
the containers in the thermostated holders: About
100 m1 of dhuud water (pH « 6.8) was taken in two
containers ; * and 'hz ‘s The distributor caps were put
on the containers (sampling taps closed) and the
following connections were made with the tubing provided
1=1, 2=2, 3«3, 4=4, 5«7, 6-8. 7The right hand and left
hand push buttons were pressed. The temperature (39°41°)
of the aquecus solutions in each of the containers was
adjusted with the heating comntrol kneb.
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The lipid barrier was prepared, as described
earlier. Even slight mechanical damage to the
barrier is to be avoided, hence the filter should
always be handled with special forceps. The prepared
mexbrane was placed im position between the plates of
the diffusion chamber, and the plates were screved
together.

When the required temperature was attained, the
right hand push buttom was again pressed so that the
tubing was emptied. The pump was switched off by
pressing the left hand push button., 7The diffusion
chamber was connected to the distribution caps by
connecting the following opening with tubing.

Por chamber 8 (effective ares 16 cuz) '
=5, 8-7, 7=8, S5~6,

After the above connections were made, the right
hand and left hand buttoms were pressed to start the
experiment,

At a suitable intervals, 20 ml of the sample
solution was withdrawn from the hz container. The
drug in the sample extracted thrice with 10 ml of
chloroform each time., For the better separation of
the layer 1 g of anhydrous sodium phosphate was added
during extraction. About 25 ml of chloroform layer was
evaporated on water bath at 65 to 70°, Remaining
amount of chloroform was allowed to cool at room
temperature and analysed for corticostercid drﬁgs
celorimetrically.



Creanm Cumulative Percentage Release*
Ros, Tine
(hr) 1 a 4 7
1 0.17 1.69 4.13 7.19
s 0.12 1.26 3. % 5.2
 J 0.07 0.9% 1.74 3.07
12 NIL 0.12 0.44 0.82
13 0.37 0.94 3.00 4,56
28 0.12 0.74 2.24 1.48
27 0.27 1.66 4,09 6.70

(hr) 1 2 4 7

1 0426 1.36 3.37 5.55
5 0437 0.90 2.19 3.48
7 0420 0478 1.43 2.40
12 FIL NIL 0,21 0.61
13 014 0.85 1.76 2.74
28 0.48 0.75 0.96 1.59
27 0.20 1.44 2.94 4.22

* Average of two nmns.
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ZABLE 6-3
Cream Cumulative Percentage Release™
KOI. T
(3‘5 1 2 & 7
1 0,36 1.47 3.47 4.51
’ 0059 1035 2085 30“
7 0,07 0.57 1.35 2.17
12 NIL NIL 0.27 0.87
13 0.23 1,02 2.% 3.42
25 0.07 0.82 2.21 3.19
27 0.42 1.29 3.01 4,88

Crean Cumulative Percentage Release®
Nos, 'Hng
(nr 1 2 A 7
1 1.31 3.12 4,50 6.14
5 NIL 0.48 1.41 3.60
7 NIL 0.24 0.76 1.33
12 NIL 0.24 0.95 1.21
13 RIL 0.24 0.88 2.07
25 0.24 0.64 1.67 2.33
27 0.83 1,95 3¢33 5.01

* Average of two readings.
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4.8. Resuits and Discuspiop
(a) Zxismcinoloms acetopide creamss
It can be observed from the data in Table
5-1 and fugures 5«2 to 5-8 that the hydrophilic
cream No, 27, containing cetomacrogol 1000,
cstostearyl alcohol, polyoxyethylene stearate,
polyethylens glycol 6000 distearats, light
liquid paraffin, propylens glycol and 2-pyrro-
lidone is the best in its cumulative pesrcentage
release of the medicament. The cream bases based
on the medicament release in decreasing order
could be arranged as follows,
Cream Bo, 27 > 1 >13>8 >25>7>8 >12 > 9>
6>19>2>3>14>22>26>23 > 17>
16 > 1821 > 24>10 > 15520 > 4 > 1},

(b) Betamethagone 17-valerste creams
In case of betamethasone 17-valerate creams

it can be chserved from the data in Table 5-2 gnd
figures 5«9 to 5-14 that the hydrophilic cream
No. 1, containing Glyceryl monostsarate 8.K.,
stesaryl slcohol, cetomacrogol 1000, Isopropyl-
myristate, light liquid paraffin, glycerin and
castor o1l is the best in its cusulative percentage
release of the medicament, The cream bases based
on the medicament release in decresasing order
could be arranged as follows.
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Cxeam No. 1 > 27 > 13 >5 >17 >3 >12 > 28>
¢ > 8 >14 > 17 >10 >19 > 4 > 20>
16 > 18 > 26 > 21 >23>22 5 2 > 9>
24 > 11 > 15,

(c) Malcinonide cresms :

In case of halcinonide creams, (Table 5-3 and
FPigures 5-15 to 5-19) the hydrophilic cream base
No. 1 eontalning glyceryl monostearate $.K.,
Stearyl alcohel, Cetomacrogol 1000, Isopropyl myrise-
tate, light liquid paraffin, glycerin and caster oil
is the best in its cumulative percentage release of
the medicament, The cream bases based on the medi-
cament release in decreasing order could be arranged

as follows,

Cream No, 1 > S5 >27>13-28 > 7 >12 > 3 & 8>
19 > 2>21 > 6 >26>14>23>108 17 >
15 >16 22 >20 > 24 >18 > 4 & 9 >11.

In case of fluocinolone acetonide creams
(Table 5 and Pigures $5-20 to 5-21) the hydrophilic
cream base No, 1 is the best in its cumulative
percentage release of the medicament, The cream
bases based on the medicament release in decreasing

order could be arranged as follows.



237

Czeam o, 1 > 13> 27> 8> 28>12> 7 > &8>
?> 6>19>21> 4> 3 >18 > 14>
22 > 26> 23> 2 > 20> 10 >18 > 17>
3¢ > 16 > 11.

It can be observed fxom the data recorded in
Tables 5-1 to 5-4 and represented in figures 5-2 ¢to 5-2)
that theres is no fixed pattern of release from all the
creams containing different drugs. HMHowever in some of the
creams there is iaitially some lag pericds as far as the
release is concerned.

It can be cobserved from the data that Cream No, 13
containing white soft pareaffin, cetyl alcohol, cetomaczo-
gol emulsifying wax, heavy liquid paraffin and borax,
has shown minimum rélease of betamethasone 17-valeraste

from betamsthasone 17«-valerate cream.

It can be cbserved from the data that Cream Mo, 11
containing glyceryl monostearate, stearic scid and white
soft paraffin has shown ainisum releass of triamcinolone
ascetonide, halcinonide and fluocinolone acetonide from
respsctive creams.

It is further notable that the cusulative percent
release of the all the four drugs is less from the cream
bases containing white s0ft paraffin, white bees wax
alone or ia cosbinstions.

It has been reported that thes optimum release of
sedicament was obtained when the surfactents (spans and
tweens) were employed im 1% concentration so in cream
No. 25, Tween 80 was used and cresam showed the total
release of 14.71% of triamcinclone acetonide, 9.73% of



betamethasone 17-valerate, 6.89% of halcinonide and
16.18% of fluocinolone acetonide in 7 hr, HLE value
of Tween 80 is 15 and lies within the range of 8-18
(e/w emulsification), and 1518 (solubilising agents),
possibly it may be scting as o/w emulsifying agent and
solubilizing agent in these formulations,

The drug releasing efficiency of the cream bases
were found out and represented in the Table 5-5, The
DRE data of the cream bases followed the following

decreasing order for

(o) ZIrigmcimolons scetonide cresmg
27 51 513 > 855238 > 7T 79 > 8519 > & >

12 > 3>26 > 2 >14> 23 522 >16 >17 > 21 >
18 > 2¢ > 20 18 > 10 > 4 >11,

(£) Betamethapope 17-valerate Greams
1>237>13 >8>7>37>12,23 > 6 > 8
1410 > 39 > 17 > 21 > 4 > 16 > 20 >18> 22 >
26> 9 >23 > 2 24 > 11 > 18.

(g) Halcinonide creams
1 >8>27>1372%5 > 7 >12 - 6 >19 7 8 >
21 > 2 52614 > 31723 >10 > 1618 >
2252024 > 4 > 9 >18 7 11,

(n) RElwecinolone acetonide creams
15135275 5528 >7>8>12> 9> 19>

6> 21 >3 >4 >18 23 >26 >22 14 > 2>
30 > 10 > 15 > 17 > 28 > 16 > 11,
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It is known that the amount of drug released from
the formulation is approximately proportional to the
square root of time., When the amount of triamcinolone
acetonide, betamethasone l1l7-valerate, halcinonide and
fluwocinolone acetonide released from the respective
creams were plotted versus \ time im hr., straight
lines were obtained in almost all the creams. The
release rate g/ \(time was calculated from the slope
of the straight line obtained.

The release rate of the cream bases were found out and
the data recorded in Table 5~6 and represented in figures
5«2 to 5-23, The release rate of the cream bases followed
the following decreasing order for

(1) 2Irisscinolone scetonide greams
27 51713525 > 8 > 7> 8 >9 > 6%19>
2L 3>123> 2>14> 18 >17 > 23 7 24 7 268
21> 16 7202 15> 10 > 4 > 11,

(1) Betamethasone l7-valerate creams
172713 5> 5> 3 > 7&12 7258 6>

14 >17>19 >20 > 18 & 16 > 10 > 21 & 26 > 4 ~
23 > 2,26 9 722 > 11 > 15

(k) Halcinonide creams
1> 5>27>13>25 > 6&8> 7 >3 >12>

19510521 >15> 17> 2, 26 & 23 > 22 > 14 >
20> 24> 16 &18 > 4 > 9 >11.

(1) Ww
5 >1>13>12&27525 >8> 6>7 > 4>
19 > 9521 > 3522714726518 >2 & 10 >
20 & 23> 17 > 15 > 24> 16 > 11.
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After comparing the data of cumulative percentage

release, drug releasing efficiency and ﬁclcaso rate of

all selected formulations, cream Nos. 1;5.7.12.13,25.

27 were selected for further study of liberation of

corticosteroid from selected creams through sartorius

ointment chamber assembly, as they have proved to be

superior in comparison to other creams,

The cumulative percentage release of corticostereoids

from respective creams through Sartorius Ointment Chamber
assembly is as under.

(m)

(n)

Zxismcinolone scetonide

It can be observed from the data recorded in
Table 6-1 and represented in Pigure 6-3 that hydro-
philic cream No. 1 is the best in its cumulative

percentage release of triamcinolons acetonide from

. Cream out of seven selected creams after ip vitro

evaluation in laboratory model. The cream bases
based on the medicament release in decreasing order
could be arranged as follows.
1527 > 5>13>235>17 > 11
Betamsthasone 17-valerate

It can be observed from the data recorded in
Table 6-2 and represented im Figure 6-4 that hydro-
philic cream No, 1 is the best in its cumulative
percentage releass of betamethasons 17-valerate from
cream out of seven selected creams aftex in vitro

evaluation in laboratory model. The cream bases based



on the medicament release could be arranged as
follows.,
1>27>5 >13>7 >25 > 132,

(o) Halcinonide creams

It can be observed from the data recorded in
Table 6-3 and represented in Figure 6-5 that hydro-
philic cream do, 1 is the best in its cumulative
percentage release of halcinonide from cream. The
cream bases based on the medicament release could
be mrranged as follows,
1>27>8% >13 >28 >7 > 113.

(p) no o

It can be cbserved from the data recorded in
Table 6-4 and represented in Figure 6-6 that hydro-
philic cream Jio. 1 is the best in its cumulative
percentage releass of fluoccinolone acetonide from
cream. The cream bases based on the medicament
release could be arranged as follows.
1>2‘f >5 >25 > 13 > 7 512,

The amount of triamcinolone acetonide, betamsthasons
17-valerats, halcinonide and fluocinolone acetonids released
from the respective creams were plotted versus time in hr,
Straight lines were obtained in almost all the creams.

Thus from this part of the wrok it could be concluded that
liberation of corticosteroids through sartorius ointment chamber
assexbly, showed nearly same pattern of release as found in



in vitro releass ssudy in ilaberatory designed medel but
lesser in amount,

After comparing the data of all the selestad TA, HAL
and FA, fermulations, cream Nes. 1, §, 13, 23, 17 were
selected for furthar study of bisavailability, espleying
Vaseconstricter assay. The BV Cream Nes, 1, S, 7, 13, 27
wvere selested for biesvailability, empleying veseconstri~

cter assay.
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